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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a multiple-winding variable 
reluctance 

resolver and a resolver failure detection circuit capable of easily- 
detecting a 
failure . 

SOLUTION: This variable reluctance resolver is provided with 
plural output 

windings 17X1, 17X2 and 18Y1, 18Y2 wound around a stator for 
outputting an 

X-component and a Y-component according to the rotation of a rotor 
12, 

respectively. This circuit is provided with an abnormality detection 
means for 

detecting the abnormality of the variable reluctance resolver, a 
conversion 
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means for converting the output of the output windings into a digital 
signal, a 

control means for monitoring the state of the abnormality detection 
means , and 

an output winding selection means for selecting and transmitting the 
outputs of 

the output windings . The control means selects a normal winding 
combination 

out of the plural output windings by the output winding selection 
means 

according to the output of the abnormality detection means and 

connects it to 

the conversion means . 
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[fS3<^ 1 ] IsISe^ k , EJg^k . KffljeWBIII Lfc 
1 fflaBBgft k % BulSlsIiK^IIligtc^^ T Xj&Jh 

«a»«a*«:i k ««ti-f **«MKy 7t> y 5 

[fiM2] EHS-f-i, HS^fc, MeiH^ElL*: 
l fflalNffigtSt k s fflBHK? WBMSfcffco T xi&5h 

88fflKltfc£S*«> < u r 7> y 9 ? * I'/W n* 10 

b , R>< y 7 tvp y 9 ? * y^uvn^tonfftuKUi- 
\ti*th&*mmm-®bmi. mmmmt. 

WfcA y 77>y 9 ? ? xx u»/^<h*. 
H*#H4] HBS^t. H5^k. ttfflSTfcftiaU: 

Vx = Ksin<9 • Esincot 

[0004] nmzLx. ms^wn^at^^ii-t 

Vy = Kcos6 • Esincot 
[0005] frfrhJV) TffWH* yXVY)V^X 

-f l> z b tf* y 77> y 9 7 ? yxvvjw^m 

[ 0 0 0 6 ] H6 {±, T7*^ 'J 9 ? ? X* l/V/PA' 

k -ens-fflv^^^aiiBiss^*M-c2flico^'y ry 

/WJ97*yXpyVWN'£/BV^. J3H&&K6 1.61 40 
fcfltt i> TfArV 77 9yxisY)l>rt<n>*tl 

*ft£R-«*lfcttO #Jtfc0lfrF6 0 1 k 6 0 2<0X 
#fflj£#£iItfr*-*aj*«R6 2, 6 2k. 0lK-f^Y 
* aWrf £ aj^J^H 6 3,63 fc 

V;W?f -f ^HHB64{i. Ay 77VMJ 9??>-* 

wiv^mmx <mtf&mzn% ix mmmzm 

. 4 . 6 4Om^^^»^7t«^fflEtlLtOB#A50 



mitz^bimibi-^mm2x^3iziimn^m 

y t?W399 yx WMVm, 

[000 1] 

k* ? aj*l>A*y77*;py 9^^>-^^V^^'k. 
[0002 ] 

mm$k, =a&(owm. m&coxTTvynm 
ammzzmMtix^i. mm. mr&wm 

max . m.^m immmmb as* 

<oaj**»<oaj*k ixmmkwj77'?i>V7?? 

yxW)VJ^b mitii iO#$> i , 
[0003 ] 1>»i)>&rtV77>l'V : 7?fyxUYjVrt 
It. ER^<0X^jS#fcffl#**UJ*^<9Ui:*J*E 
V x{±®)K^H(lirai !>3SiS®EV P Esinco t k + 

Sit*. JtCLf J4ffl«R, a. bfilili^ ai*^ 
<*1) 

*v>ftidte*EIU'C**»"C, 5^2 ^^513^:2.. 
(*2) 

i iTflHUitt 2ffl<o^*y 77;i- y 9 ^ ^ yxi^y/i/A* 
t-< ^^«ikh»6 5^ai7j^i6£ft^ffiiy±^ 
[0007] Ayry^y9^^yxuv;WN*6o ik 

6 0 2 jWE«<0 k $ fcfiUVVWN'r 4 4 x 

6 4 coai* l < s r-i vtfrm'mm 6 5 cd&im 

*£nxhh. W 7-7 )VV 7 7 ?yxW)Vrtb 0 1 b 

6 0 2om^* 1 -^, ximir*mmz%&b, wiv 

t*f4$>9Mmc>4* 6 4coai*{i^y. r-f^ 
[0008] 

[»fl*«»ifcL J: obtlMM) ±IBU^Ay 77*^y 

9^^y^.PV^«»KajigK*i, A-yrr/wy 9? 
^yx^y';wsSr2^affiffl-rs^TVN'y7y^y7^^ 
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H$-e£> Sit WJ3t£ H^giffiaW^ 

^ y 7 ? * u '/jw^nE^x-mm-^ 

X'hh k miStil Z. k fc$r 4< **IBBBfc 

*>-jfc. 10 

[0009] ^mmmm^mmt. -ox««r 
jjmmm^wjTzfjuv ntyxw^k lx 

^K^-aTttMSo^ttMlrty TfiWv?? yx 
\\ &tf£S%HA u 77 /n; 5 ? * uy> 

[00 10] 

(cH*ig l %m<r)%Wmk* V yffyx VV 
^jafl8$8fc, frfEEte^igiKfcfl!r>TXjfi#, Yj£ 

[ooii] ffi£m2$me>$>M%w*v r^'j 

^yAUV^A'Hil&tt, nn^Pt, SJg^fc, KHJ^F 

cigia Lfc 1 floBfl8$» t . iiaiiiiK^iiHiKfcfls-» 
&mmmi®miK$n%m^j r^w???* 30 

tmix&ttimw*mmi!tbimt* mm 
mmt. mimim&zm&^zmiximft-hib 
®m.$mz 4 0 tME$s$ttA'D rr^u y??yx 

•5. 40 , 

[0012] M$33Etta$fiftifcrty r^/i/y 7? 

[0013] ii*«4iatto^asa/^'jTy^'; 5? 
$bi l/c 1 mnmwmt . mm^^mmz^x 

Rffl0a#J«««O**fc, ai:WgiJW>ai:fj£Z3irtS- 
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izzmm&wovizgm Lfcflw*aj* Lxzwm 
a y 77^ 'J7?^^ wv;wc«ajsi*aj-r ss« 

[0014] 

77)10 7?? yx UYjW^ MtZWMW * U 77> 

y 7^^yx^ x /^^fflv^^ai08s^ov^i2 

BB£ 4 mm* . 0 1 tt**HB<G£»&*Ay 77^ 

®3te*mvm%®&mx'$>&. 

[00 1 5] IlllCfcV^T. *Wm/iVT7fr})?9 

? yx uwwN'ti i m<mmm 1 6 1 . me^ 1 2 <o 

X*rt«4)'*ffi*'fiIjia<0tB*««17Xl. 17X 

8Y1, 18Y2k*1Tf«. Hlfc*J^T«. Hi** 
H17X1, 17X2AV18Y1, 18Y2{±X^ 
*s YjS##«2tti:tT*5^ 2iffilllifc^Ti>^ 
V<W4V^3 i-Ct^V^. fflS^l 1(CJ48««)S1 5- 

1- 1 5-8*\ IHte^l 214. HJg^ffitW 

8ffi^w, 1 EffiK-c-2-y--< ^jpcom^mii-cMzm 
wmizLx&z. 

[0016] Hg^F 1 1 o£Xcr>mzli, ijJS^H 1 6 

^ 1 2*)x;frisij£#£atfj-rs i ttoaj**ai 7 x 1 

^ffittl 5-l~l 5-4fc. itiXV&jltm 1 7 X 2 £ 
«ffil5-5~15-8fc$|IN-*. S^FOY 

*rt«**ai*i-4ia<oaj*««i8Yis:ai 5- 

2- 1 mcOiHiJ^mi 8Y2S*«I1 5-6 
-1 5-lK*0tTs ffi**»17XU 17X2K 

n ixan&nfflatf 9 oims 4 0 iz 1 

[00 17]±Eork<**¥^-?fflv^6i:, a>f 

[0018] ±I£J^hC, th^«E£iMiirri» I6<rC£ 

1 2»X*rtHS*tHl*T-* 2ffi<7)£i}^^ 17X1, 
1 7X25:^1 5-1-1 5-8^0-fl). 4fc s HI 

R^Yjsrrfois^as^-f « 2«oatfj«* 1 8 y 1 . 

18Y2£ffil 5-2-1 5-lfc«0LT, ffi^J^iK 

i7xi, nx2izHLxmnfi90Btftnxoiz 
1 ^•^h.-c^m-ri. 4 0 iztxi>&\,\ 
[0019] mB^YJw^x-itmm^n 1 ®mx-2y-4 

1 EHs-C3^ ?/U<Offi:fia J £tS^V7l'A«0*§£3itfi 



(4) 



2002-54949 



[0020] m.<m 1 5 (3±tE«rt < *0s*ifc» 

jt^S^x'UTT'/H^y^^W^l 6 k-, 0 
2^X*fojS#£tf!;&^*2ilfi«aj#S»l 7X* 
Vx 1 = Ksin# ■ Esincut 
[0023] X*|6u£^tB*-f iflfc&«a5*«« 1 7 
X 2 £K^J V x 2 {4sS4 <T> 4 0 \Z$&1 . 

Vx2 = Ksin6» • Esincot 
[0 0 2 5] PWSfcLT, HKW)Y^rrtUft»taS#J- 

z-u^ftjim 1 8 y i coajflvy i mms^fcttL 

Vyl=Kcos$ • Esincot 

[0027] Yumttz&jj-t&mfiwiiJjm 1 8 

Y2<7)$ l j)Vy 21X86 <7)£ 5 . 
[0028] 

Vy2=Kcos0 • Esincot (5^6) 

[0029] ^ns/^ y r^y 9 ? * ^ 

v«£t*k, Hlft? 12. BvLTV^lBe^fc* 

*|*17X1 S 1 7X2*34 tf, 0IE?C9Y:fr|6])£#S: 
aS*-t&2«^>ai**ttl8Yl s 18Y2*>&$:*. 
*LT, #aj**iH»i. H3T«*t*JI*l!«aj0»2 
l^A^Cl~C8t. H4TfiBfrfft^'f'yf-0»2 
0<0A:ftI 1~I 8fc*«»«S*iTV>&. 
[0030] H$&a50&2 1 COJii^SS^E 0 0~E 0 
314V 4 9 orn *7t22 CDAJjfflfFD 1 ~-D 4 fcft 
A^^0S&2OfOaJ:ttOl~O4{4f3lEU: 
l/V^f 4 ^ /HUBS 2 3<0A^J IDl~ID4Ci 
83*VCV*£. v>f ^nrp-(r '7^-2 2<0{±}^a ; F-CN 
1 , C N 2(iB?fex^ 0K2 0«3ilJ«Hf D S 1 , 
DS2(c£«§*U *JWlWttl*«*MOnl4HS*l/C 

-f i??flW2 3 (D&Jim- OD n tH^LTV^V^ 

[003 1] H2 0S6fffcov^KWS. v 

4. 

[0032] g$tt£|I||&2 1 oa!2Ui, ^«8»vty 

ry/u y 9 ? * y x u yiw.w fnftjjmmmifstf* 

vbZttiftlJlSriFE 0 0-E 0 3ttwtfh.t>-tfnfc$r 
iidfcio-cv^. ^-f^n7-o-fe. y y2 2{i. 
^Hi0SS2 1 tolbfflFFE 0 0-E 0 3*ftv«U>-tfD 

*4. H^L-CV^l^-yf-SJaTiOJi'JIcaajWSA 



*1, 17X2, £41/, HK?<0Y*|6lJS»*aj*fS 
2«oai*«ttl8Yl. 18Y2, Offi*te-3V»TR 

[oo2i]^iH, x*iftiis*iaj*-r«-*<oaj 

3>«tt 1 7 X 1 «{B* V x 1 <S5C 3 CO J: 3 (c*£* . 
[0022] 

(5S3) 
* [0024] 



mo 



(*4) 
[0026] 

(*5) 

ft J 3 icflSAWFC N 1 , C N 2 Stfrt"* . 

[0033] Bn^>. if«>as*a»t>*«»3*v^sfc, 

fflftftK 1 7 X 1 tfX 4 <y f-0K 2 0 COiH^WfO 1 k 
02t, Htf *tt 1 8 Y 1 tfO 3 k O 4 IC-eil-f ft&Jft 
20 Stl-CtB*$*l*. *LTaiMi?01k0 2, 03k 
04fc**l«lJW*ilfcUV , ^'«TP4 v^^@882 3 
14, EUpFI 2«5ft*C««Lfca}*ftWFODnKa} 

[0034] Jii^^^Ma* ? 3SI» k & S^tB0 
B2 114, %mm.)^)T-fm y??VX\/VlV><.<D 

mmmzmixmi-i x 0 tzmm?E 00- 

e 0 3 Mblrtl . 04 tif , as^j^ 17X1 tfHflto 

k§(ii4aj^Si 1 E0OkE0 2*>'ai^$^, V-f^o 
7Qt7t2 2lt aj***17XlteSI»»4kWIBf 
30 tl). ZIXA4 -yf-0S82O(O4«^J>l., 0^LTV^ 
=5rv^x^ >yf-$r«0#^.-C, Sti*«ttl 7X2*»tt}*J| 
^ O 1 k O 2 tt^$ fit US* § fU> 4 3 (CfMfffg?* 

[003 5] 0^tT^^rV%^T^t4, 7-f^a7n 

is tits WW*f4 ^^0»2 3^a}*ODn*» 

^0^1 2oftjgg^t^as*S'#«#'C, 5iffl§a 

[0036] 04ttffiiEX'f -y ^0fS2 0«0 lUSftWT 
40 ftS. X^f -yf-H»2 0ttiWaWC» cuifyi'-* 

k'ftoTtm\ ffi*««17Xlt4^>fvf-0 
S§2 0C0A^S^1 1, I 2fc#*«R5*i , nvt, ffi 
^^H8YH4x^f-yf-0f&2OcOA^i i I 5, I 

6iz&«mmtix^&. mtiziXs &^^mi7x 

2(4X^.y^08&2OCOA^lffi^ I 3, I 4 
$ftTV^t, ^S^18Y2{4X>f >yy0|?&2OcOA 
^ffl^I7, I 8£&*mii*tLX^h. 
[003 7] 04t*5UT, 41a, 41b, 41c, 

50 4id. « y v-tcbxmm-h vis-®&xhz. y 
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vh&£4 i *\iAnm 1 1 iz~o%#m&*tAJi 

hti\1)*&=F I K X!4 1 2CDW£Z&}im-0 1 Kfg 

2icj:-> , ra«s*i4. ?Ei«4 2<9A*«?d s i 

kDS2t4, fflRvJ ?o7Dt >y^2 20tli^ffii i C 
Nl, CN2lc«»&;hXv*Tv-r?nra*ylf2 2 

[0 0 38] *LTB5FLTv>&v«3>f;Wcj;->T 

«jSai:b«r«0#iT7Jj*B^I lXt4I30mffi£ 
ffi^ffl^O 1 IZ&jj-tZ. H«fcl/C 1) 1^-Jfc£4 1 b 

£ . B«tfcl/C 'J Hfo&4 1 cttA*^ I 5X(4 1 

7<o«E*{fj*«^o3taj*'r*. »U'jw 

«*4 1 dteA^ffii 1 1 6X14 I 8<3«E£atfHSHF-0 

4fcaj#fs. 

[0039] ^mmm&xm&amwmztix^ 
i. -et-cttnev^^nro-fe7-t2 2<i. ^ti.m 

[ o o 4 o ] H3 \m^m^mm i <o i wiwc* 

* . II 3 fcfcv vt »J y ? ? yx UY 

7X1, 17X2fc4tf. 0S£^^Y^[S]^SrttJ^-r 
4 2«U0atfj«»18Yl, 18Y2(4, -eotK^^Z 
SM-SZJaiI»3 l(^*JaTtf>J:3fc«R3fiTV* 
*.HP% % aj*«R17XUc{±ZS0fi&3 1a36r. tfj 
AMI 7X2fcl4Z3HlI»3 1 b£\ EtJAMl 8Y 
1 KlUtZJIig»3 1 c i)K ftjlWfc 1 8 Y 2 tCl43R0 

SS3 1 <a*^$^-cv^. i^-cr«[iiss3 u$m* 

Al=Vxl 2 + Vy l 2 

= (KsinO • Esinot ) 2 + 
= (sin 2 #+cos 2 6>) • (K • 

[0044] 

A2=Vx2 2 + Vy 2 2 

= (sin 2 0+cos 2 0) • ( K ■ 

[0045] 

A3=Vxl 2 + Vy 2 2 

= (sin 2 0+cos 2 0) • (K • 

[0046] 

A4=Vx2 2 + Vy l 2 

= (sin 2 0+cos 2 <9) • ( K • 
[0 04 7]^7~10*^BJ^>*^J:d^, Wfftt 
ffi*iICS^ {; 5:v«l:(i, (sin 2 <9+cos 2 <9) J4® 
Cllf, X. Esina)t«-^<7)TtB*li@feft^ 

[0048] L*»U ffih^tti&MfclMM^tS 



zmmftt-f *. i**iaftu&sK«E$&aLT, its 

[0041] zsw 3 i (iWT^ct a Mnmmm 2 
nxjimmti. %.iztim®&3 2<r>}Zj}&sm®& 

Kmss 3 3 nxftm^mfrKticmm c *»4>*wifc 

t^tciH^SS^aiA^^^^L. ft&ffiEC(4^ 
10 »*FE*cini^-cv^. ii-CifclWlECttiiiK 

T#JtR0»3 3ri:(^fcia^tTt^V\ Jgfc, 
Jt<M&3 3<0itJ»lir3-^3 4coA*fc««5nT 

[0042] tJP^r HISS 3 2(4. 17X1 Witi* 

4 -5 {CZ3B0K3 1 a k 3 1 ctftmZhX^ 
X. ]gfmR3 2 a<08iJj* Altl*. R«W=LT, 
Jn&lHlS&3 2b{4, ffl*«lll7X2<oaj*wrati:. 
20 ffi**»18Y2»ffi*<0Z**j3O*JOlllJ|[-r4J:3 
teZ3SE»3 1 bfc 3 1 d^ii^SftTWt, Alttlslft 

3 2oaiA&A2k-r4. jEtdni»isi»3 2c<i, as* 

«K 1 7 X 1 COftjjcOZmb , aiT)^ 1 8 Y 24>SMj 
WZ^$ri5<7)fc<7)MC-r £ 4 3 fcr*EI»3 1 a k 3 1 

daqsttSfvoYC, ius:[iis&3 2wai*^A3k-r 
*. *ixmvm3 2<ui* aj*««i7X2^ffi* 

fft* 4 3 fcZJUBH 3 1 b t 3 1 c jWBRSfiTV* 
T, HlSll|»3 20a5*SA4ki-4i:. #flO£EIB&3 
30 2<^ai*(4^3~6SrfflV^T. 5t7-10<04 3C^ 
S. 

[0043] 



(Kcos<9 ■ Esinoot ) 2 
Esino) t ) 2 



Esin<*> t ) 2 



Esinco t ) 2 



<*7) 



(*8) 



(*9) 



Esincot) 2 (^10) 

aj^J^l 7X1.1 7 X2<OM*l3WH«t: 

*stinftig»3 2<oajAAH4-si[3&»fe^ tail 
MnxK 1 8 y i rafftu^^aftr * ^ ; t 

[0049] mmzLx&nm®m2<7)\x,jiA2. a 

50 3. A4lZ^Xcr>mmWm5 (a) HP*>. 
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tfJ7^tS5 1 7 X 1 , 17X2, 18Y1, 18Y2W 

2^ai^Al, A2, A3. A4IP*?. Jt®IUS&3 3C0 
A**Ti:lt!»»aj*«?A % B, C, DWMffttJSTF 

[0 0 5 0] fiP*>. itimm3 3bC0&j]Hff-BtiZiiij) 
Sfl6k&Jiaj^l^K17X2, 18Y2<7)Vv-ffi> 
Jt««3 3 c<oaj*«^ctai*$n*fc #Jiffi 
17X1. 1 8 Y 20Wfft^\ it«0K3 3 

d<oaja«*D(cai:*j$*i* t #iias*«m sy i . 

1 7 X 2<D\yfixt^ifim^X'hh £ k£*LTV>l> . 
[0051] Hfl5 (b) tt N mfa#it®PilK33^aj 
7JA, B, C, D£t'3-r34<DA7JSl 1 2<>. 2 1 , 
22, 23(CjHxT. T3-FUfctt**5?Ufct>« , C* 
4. {11**1*17X1, 17X2, 18Y1, 18Y2 
^«a»r£**ve*l.X U X2, Yl, Y2TH*L 
*LT, r3-^3 4O#A^I«f20. 2K 
2 2 , 2 3 fc:ltlS85 3 3<?DtW3A. B, C, D^Jni.^i: 
#<7)r3-^3 4oai*^00-01 5<0fflm7fil 

xhh. 

[0052] H*fiD5K=*f LTSC: >)#*«^i 1 631 

f3-/ajA r ooj tefflfli/cv^ksfctt^-cs) 

T=?-yatfi ro5j fcaj*L-c^k*tfixi«a 
it 

TZJ-y&Jj roi Oj fc{MjLTH*fc&fcUtX2tf> 

n$ 

T3-rtE73 r 0 9j teaj*LTV>6i:Sfcl±Yl<0* 
ft 

Ti-yftJj roi3j fctHALW&fcSfcttXii: 
Yl^Mft 

r Ol 1 j Kai7jLT<,^k£tiiX2i: 

-ra-^ffla r 0 6j fclMjl/CV>4i:*lcttY2** 
^ri—yft-n r 0 7j fciBAl/Cv^fcSfcliXl fcY 

2<9flft 

-f^-ytWj r Ol4 j t:ai*LTV^i:StcJiX2i: 
Y2<0H££3H\ 

[00 53] JjLh«*&tettaj*««l 7X1, 1 7 X 
2. 18Y1. 18Y2 <7)Mit*>-0, XfiZOOgtS 
WHftTfc!.**, 3^^f&£%ti» s ^T^I><7)T, ft 

<Dflfcffl*fflTlfCft*. Wfc, ffi7J^l 7X1*51^ 
*£fcttajfl*»l 7X2fc£8tU $8WMJ**1 7 
X 2#J**<o*£fcttai:MIM* 17X1 fcSSfr*-* . £ 

fc, tn*$ai 8Yi*»a»«*^t(iaj*«iii sy 
2i$siu a»(cai*«ai 8Y2#si«<o*&fcttaj 
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